Vehicular emissions are associated to a very large contribution of metals (Cu, Mo, Pb, Sb, Fe, Zr, Ti) and a significant amount of carbonaceous matter (mainly BC ff ) and organic compound (HOP). The two sources from vehicle' traffic which are "exhaust" (i.e. fuel combustion (Allen et al., 2001; Hu et al., 2009; Viana et al., 2008) ) and "non-exhaust" (i.e. road abrasion, brake wear, etc. (Sanders et al., 2003; Sternbeck et al., 2002) ) are mixed in this profile.
Primary biogenic emissions are identified thanks to the presence of polyols (sum of arabitol, sorbitol and mannitol) coming from the biogenic activity (fungi, pollens and bacteria) (Bauer et al., 2008) or from vegetal debris (Yttri et al., 2007) . The temporal contribution of this factor (mainly during summer) also pledges in favour of the biogenic activity.
Secondary biogenic emissions are dominated by the MSA (methane sulfonic acid), product by the oxidation of the DMS (dimethyl sulfate). The DMS is well-known for being emitted by marine algae (Saltzman et al., 1983; Zhang et al., 2014) or vegetation and soil micro-biology (Jardine et al., 2015) .
Crustal dust is characterized with a high predominance of Mg 2+ , Ca 2+ , Ti, Mn, Fe, which are elements of the terrestrial crust. We identified this source as re-suspension of soil or rock dust (Almeida et al., 2005; Dall'Osto et al., 2013; Moreno et al., 2011; Putaud et al., 2004) .
Sea/road salt shows a high proportion of Na + and Cl -, but also Mg 2+ . These ions are proxy of sea salt (Belis et al., 2013; O'Dowd et al., 1997; Pio et al., 2007) as well as road salt, especially during winter in the Alps region (Air Rhne-Alpes, 2012). Table 1 summaries the factor profiles in 1 µg of PM of each source while Fig. 1 presents the fraction of each species associated with each source. 
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SI 2 Correlation between OP and chemical species, and OP and sources
The univariate correlation on an annual basis between the OP values and the concentrations of chemical species was first investigated and is presented in Fig. 2 . We see a strong relationship between some of the organic species and the OP (levoglucosan, methoxyphenol) as well as the carbonaceous matter (OC and BC) for both tests. It suggests important contributions of biomass burning source and fossil fuel burning activities to the OP's. The metals Cu, Rb, and Sb appear highly correlated to the OP, but Ni, Ti and V do not. The results for the ions indicate weak positive correlations with both OP only. We also note that the polyols and MSA show a tendency with anti-correlations with both OPs. Most of these results are strongly affected by the really high changes in concentrations during the winter and the summer periods, in part related to the local impact of meteorology and inversion layers in winter (Calas et al., 2018) . The univariate-correlation between the contributions of the sources of PM deduced from the PMF and the OPs is presented Fig. 3 . It emphasized the hypothesis of the high contribution of the biomass burning and vehicular sources to the OP of the PM 10 . We do not see very large differences between the two tests, expect for the crustal dust source (no correlation with the OP AA v but a positive one for the OP DTT v ). 
